The use of generalized ecosystem models for predictive research for freshwater and grassland ecosystems are well documented (Park et al. 1979; Parton et a\. 1987 Parton et a\. , 1988 . Natural systems possess inherent heterogeneity, and research that is more recent has emphasized the need for general ecological models that can be reparameterized and applied to different ecosystems for distributed, or spatially explicit, simulation (Costanza et al. 1990; Band et al. 1991 and Maxwell 1991) . Although models that incorporate hydrology arid water quality have been developed, they are not applicable throughout Canada, especially in the Prairies, due to gaps in knowledge of cold region hydrology and the need for integrating water quality modeling (Chambers et al. 2002) (Howard etal. 1999 (Chambers et al. 2002) .
Forested areas discharge less phosphorus than agricultural or urbanized land (Cooke and Prepas 1998 Table 3 ), (Oberts et al. 1989 , MDEQ 2001 and 0.20 kg/ha/yr (Beaulac and Reckhow 1982 (Table 3) .
The dissolved form of P arises from its release from soil and plant material. Most dissolved P is immediately available for biological uptake. Sediment P is not as readily available, although it can serve as a long-term source of phosphorus for aquatic biota (Sharpley, 1993; Elkholm, 1994) . Leaching of nutrients might be minimal on the prairies of western Canada because potential evaporation and transpiration rates exceed precipitation by a very wide margin (Fairchild et al. 2000) . de Jong 1987, 1990; Van Vliet and Hall 1991) . See Table   3 .
Much eroded soil never leaves field boundaries but is re-deposited in depressions or behind clumps of vegetation. Up to 80% of water eroded soil has been found to remain in the field Chesters, 1981, 1989 (Riemersma et al. 2002) . The role of pulp and paper industries in river eutrophication is only now being recognized (Chambers etal. 2002) Nutrient studies in Alberta have generally tended to examine the combined contributions of municipal wastes and industrial discharges in the form of basin studies. These include studies on the Northern River Basin (Chambers 1996) and Frank Lake (White and Bayley 2001 
